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(a) Structure of furnace fot crystal growth and condition for 
crystal growth 

Fig .9.21 shows a schematic diagram of a furnace containing 
a cylindrical PBN crucible for growing InP cystal by the LE-VB 
method, and a graph representing the distribution of temperature 
within the furnace . Principal parameters involved in the growth 
of crystal are cited in Table 9.3. 

Fig. 9.21: Schematic diagram (a) of furnace for growing crystal 
and graph (b) for showing the distribution of temperature within 
the furnace 
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Table 9.3: Principal parameters involved in the growth of InP 
crystal based on the LE-VB method 



Parameter 


Description 


Diameter of seed crystal 


48 mmcp 


Diameter of crystal 


50 mmcp 


Mass of melt 


400 g 


Liquid encapsulating agent (B 2 0 3 ) 


150 g 


Moving speed of crucible 


5 mm/h 


Internal pressure of furnace (Ar) 


4 0 kg/cm 2 


Direction of growth 


<100> 



As seen from the inspection of Fig. 9.21 and Table 9.3, twins 
tend to develop at portions where crystal shows increased radius 
in Fig. 20(b) . In view of this, this furnace has a feature of 
employing a seed crystal having approximately the same diameter 
with that of a target bulk crystal, with a view to prevent the 
development of portions with increased radius. To attain the 
successful seeding leading to the high yield production of single 
crystals, it is necessary to meet the following requirements: 

(1) high precision control of the position of seed crystal; and 

(2) inhibition of the development of crystal boundaries which 
would occur, unless properly treated, at the junction with seed 
crystal and particularly at the periphery of growing crystal. 

(b) Growth of crystal and its characteristics 

Fig. 9.22 shows a photo (a) of a grown crystal and a photo 
(b) of a growing crystal abraded by Hoover etching at a surface 



(100) in parallel with the direction of crystal growth and close 
to the junction with seed crystal. As is evident from those 
figures, it becomes possible to attain the successful seeding 
leading to the high yield production of single crystals even 
when a seed crystal having a diameter as large as 48 mm is employed, 
while positioning the seed crystal precisely within the error 
range of several millimeters, and without being annoyed by the 
presence of crystal boundaries at peripheral regions, by 
controlling the temperature during seeding based on the precise 
data regarding the distribution of temperature within the furnace 
and melt, and employing the seeding conditions (c) as cited above 
in relation to the growth of GaAs crystal. Thus, it is possible 
to permit single crystals to grow in orientation <100> without 
being annoyed by the presence of twins. 

Fig. 9.22: (a) Photo of InP crystal grown by LE-VB method, and 
(b) photo of crystal abraded close to the junction with seed 
crystal by Hoover etching (dislocation pit) . 
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Fig. 9.23: Layer-by- layer density distribution of dislocations 
of seed crystal and grown crystal 
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